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(71) We, Flex-Kleen Corporation, 
a corporation organised and existing under 
the laws of the State of Delaware, United 
States of America, of 222 South Riverside 
Plaza, Chicago, Illinois 60602, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 

This invention relates to a dust collector. 

In a conventional dust collector known 
as the reverse blow-back type, a large num- 
ber of sleeve-type filter bags are suspended 
from a tube sheet by means of bag cups 
which are individually engaged in air sealed 
relation to the tube sheet. In the present 
day commercial types of blow-back dust col- 
lectors, each bag cup carries an air nozzle 
which also is air sealed relative to the bag 
cup and the tube sheet 

In some instances, such dust collectors 
may incorporate as many as five hundred 
filter bags, each having a bag cup and air 
nozzle assembly, each of which assemblies 
must be individually air sealed to the main 
tube sheet structure. Normally, the tube 
sheet structure is formed in sections, each 
of which may carry as many as sixty bag 
cups, although from four to thirtytwo cups 
per tube sheet section is typical. The tube 
sheet sections are welded or bolted together 
to lie in a common plane within the dust col- 
lector. 

One of the most time-consuming and ex- 
pensive fabrication operations in the manu- 
facture of dust collectors of this type arises 
in connection with the mounting of each 
of the bag cups and air nozzles in air sealed 
relation to the tube sheet. In the past, this 
operation has been performed by welding 
the bag cup and air nozzle in place or by 
gasketing the bag cup and air nozzle in place 
and riveting the parts to the tube sheet. 

Another time-consuming operation is in- 
volved in applying the filter bag and cage 



to the bag cup, usually by means of a mecha- 
nical clamping band and fastener. Bag-to- 
bag clearances are small and the clamping 50 
operation is tedious and difficult. 

The present invention provides improved 
bag, cage and nozzle mounting arrangements 
for reverse blow-back type dust collectors 
for ensuring the desired air sealing to the 55 
air nozzle and the tube sheet while greatly 
reducing the labour requirements and the 
cost of manufacture and servicing. 

More particularly, the invention relates 
to reverse blow-back type dust collectors 60 
wherein each bag assembly includes an elon- 
gate skeletal cage, an elongate bag having 
an open end sleeve portion to receive the 
cage therein and an air nozzle to fit within 
the end of the cage. 65 

According to the invention there is pro- 
vided a dust collector that includes flat hori- 
zontal tube sheet means presenting a top 
surface having a plurality of plain mount- 
ing openings, and a separate vertically ex- 70 
tending bag assembly disposed in each 
mounting opening, each bag assembly in- 
cluding an elongate skeletal cage, an elon- 
gate bag having an open top end-sleeve por- 
tion to receive the cage therein, said end- 75 
sleeve portion having a top fold region, an 
air nozzle to fit within the top end of the 
cage, expansion type clamping means cap- 
tively disposed within the top fold region 
of the end-sleeve portion to be detachably 80 
interlockable against vertical movement in 
its mounting opening for biasing the top fold 
region outwardly into direct sealing contact 
with the tube sheet means to provide a tube 
sheet seal, and a removable top support 85 
structure attached both to the cage and to 
the nozzle, said support structure having 
shoulder means overlying the clamping 
means and engaging at least one of said tube 
sheet means and the said clamping means to 90 
transmit cage loads downwardly into the tube 
sheet means and having collar means pro- 
jecting into the end-sleeve portion in force 
fit sealing contact with the top fold region 
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to reinforce sealing contact of the top fold 
region with the tube sheet. 

A top removal bag assembly embodiment 
is disclosed for use with a flat tube sheet 

5 having plain mounting openings for the bag 
assemblies, the disclosed embodiment includ- 
ing an improved bag, cage and nozzle mount- 
ing and support arrangement comprising ex- 
pansion type clamping means captively dis- 

10 posed within a top fold region of the bag 
end-sleeve portion to be detachably inter- 
locked against vertical movement in its 
mounting opening for biasing the fold re- 
gion outwardly into sealing contact with the 

15 tube sheet and top removable support struc- 
ture for attachment both to the cage and to 
the nozzle, said support structure having 
shoulder means overlying the clamping 
means and engaging at least one of said tube 

20 sheet means to transmit cage loads into the 
top side and the said tube clamping means 
to transmit cage loads into the top side of 
the tube sheet, and having collar means pro- 
jecting into the end-sleeve portion in force 

25 fit sealing contact with the top fold region 
to reinforce the tube sheet seal. 

The collar means of the top removal sup- 
port structure has its lower end section spot- 
welded to the cage and has an intermediate 

30 length section defined by vertically spaced 
shoulders for force fit releasable interlock 
within the expansion type clamping means 
to provide an assembly that is stable during 
normal operation and that is readily remov- 

35 able for servicing and bag replacement. 
The shoulder that transmits the cage loads 
to the top side of die tube sheet may seat on 
the upper end of the top fold region or may 
extend laterally of the top fold and seat di- 

40 rectly on the tube sheet. 

Hold down clamps anchored in the tube 
sheet can also be applied to the support 
structure if desired. 
A bail is applied to the top support struc- 

45 ture to serve as a convenient handle for 
use in removing the filter mounting assem- 
blies. e 

The invention will now be described by 
way of example only with particular refer- 

50 ence to the accompanying drawings where- 
in* 

Fig. 1 is a fragmentary perspective view of 
a portion of a dust collector, 
Fig. 2 is an enlarged transverse section 
55 view taken substantially on section station 
2^-2 of Fig. 1; m 

Fig. 2A is a fragmentary view illustrat- 
ing an alternate mounting; 
Fig. 3 is a fragmentary plan view showing 
60 a bag assembly; 

Fig. 4 is a fragmentary transverse section 
through a mounted pair of adjacent bag 
assemblies showing an optional hold down 
clamp; and # 
65 Figures 5 to 11 are transverse sections of 



finished assemblies of alternative embodi- 
ments of top removal bag assemblies. 

Referring first to Figures 1 and 2, a por- 
tion of a perforated tube sheet 10 is illus- 
trated with separate mounting openings for 70 
each filter unit 11. Tube sheet 10 is suit- 
ably mounted in a dust collector (not shown) 
and has secured thereto, in sealing relation 
in each mounting opening, a top removal 
type filter unit consisting of a suspended 75 
bag, cage and nozzle assembly 12 one of 
which is shown complete with the usual 
skeletal cage 12, a surrounding sleeve-like 
bag 14 suspended therefrom and a venturi- 
type air nozzle 15. 80 

The cage is of any conventional elongate 
skeletal form and includes a set of internal 
wire rings 13 I interconnected by a set of 
circumferentially spaced lengthwise extend- 
ing external wire rods 13 E. The cage 13 85 
in Figure 2 is shown as being substantially 
the same length as the bag, but it may be 
shorter than the bag as shown in Figure 6 
depending on the point of attachment of the 
cage to the top support structure 20. 90 

The bag 14 is shown to include an open 
end sleeve portion 14 S of filter media fabric 
having a top fold region 14 F containing a 
captive expansion type clamping ring 
assembly 16 that seats in interlocking rela- ^ 5 
tionship in the plain mounting openings of 
the flat tube sheet, with the clamping mecha- 
nism biasing the top fold region of the bag 
media into sealing contact with the tube sheet 
edge along die entire periphery of the plain 
mounting opening. In the illustrated em- 
bodiment the top fold region 14 F contains 
a circular band spring 17 of stainless steel 
or other suitable material adjacent its inner 
face and has a double bead configuration 18, 105 

19 to define an external notch or socket for 
the tube sheet edge. Each bead has a fabric 
filling 18 F, 19 F to provide a relatively 
stable, resiliency biased compressible double 
bead fabric seal that conforms to the tube 110 
sheet edge to give a direct fabric to tube 
sheet seal. 

The air nozzle 15 which is here shown 
as being of a venturi-type may be of any 
conventional type and includes a mounting 115 
flange 15 F bordering its top end. 

A top removal support structure 20 is pro- 
vided for attachment both to the cage 13 
and to the nozzle 15. The support structure 

20 as shown in Fig. 2 is of one-piece and 120 
includes a depending collar jportion 20 D and 

a nozzle support flange portion 22. The 
support 20 has an enlarged annular ring por- 
tion 20 T at the juncture of the collar and 
flange portions and a smaller annular ring 125 
portion 20 S near the bottom of the collar, 
the rings 20 T, 20 S forming, respectively, 
support and stabilizing shoulders bordering 
a cylindrical intermediate length section 20 
L that is sized to receive the band spring 130 
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17 to establish a force fit sealing contact 
with the top fold region 14 F. The collar 
20 terminates in an inwardly offset depend- 
ing skirt 20 D having an inside diameter 

5 approximately equal to tlie outside diameter 
defined by the lengthwise cage rods. The 
support shoulder 20 T extends beyond the 
mounting hole to overlie and seat on the top 
fabric bead 18 for transmitting cage loads 

10 into the top of the tube sheet. 

In the arrangement shown in Figure 2, 
the depending skirt 20 D at the lower end 
of the collar is spot-welded to the lengthwise 
cage rods 13 E to permanently secure these 

1 5 parts and the flange 22 is aper tured to receive 
rivets R that secure the venturi mounting 
flange 15 F in supported position. 

The top removal support structure 20 is 
thus permanently secured both to the cage 

20 13 an( j the nozzle 15 to support their weight 
from the top side of the tube sheet. 

Alternative forms of pivoted bails 23, as 
shown in Figures 2 and 2A, may be applied 
to the top of the support structure 20 to 

25 serve as a convenient handle for lifting the 
support structure out of its force fit engage- 
ment with the top fold region of the bag. 

The illustrated construction facilitates 
assembly and removal of the filter bag units 

30 while assuring an effective seal. This is im- 
portant both to initial installation and to 
periodic servicing operations. 

The installation steps for applying die 
top removal bag, cage and nozzle assemblies 

35 of this invention are as follows : 

(1) feed the bottom end of the bag 14 
through the tube sheet opening; 

(2) collapse the expansion clamping 
means 16 as shown in Fig. 3 and 

40 lower the bag until the notch between 

the upper and lower beads 18, 19 
lines up with the tube sheet edge and 
snaps into place as suggested by phan- 
tom lines in Figure 3; 

45 (3) lower the cage 13 together with the 
nozzle 15 and pre-welded top support 
structure 20 into the bag; and 
(4) push the top support structure 20 
down to force fit the collar 20 S into 

50 the top fold 14 F until the band 

spring 17 seats between the shoulders 
or rings 20 T, 20 S and the upper 
shoulder 20 T seats on the top bead 
18. 

55 In assembled position, the parts are inter- 
locked in stable relationship, with the top 
fold being biased outwardly by the captive 
expansion clamping means and by the force 
fit seating of the collar 21 therein to provide 

60 a direct collar to fabric seal and a direct 
fabric to tube sheet seal and with the cage 
loads being transmitted through the support 
structure to the top side of the tube sheet. 
Where desired, the removable supports 20 

65 of adjacent assemblies may be clamped in 



place under positive pressure as shown in 
Figure 4 wherein a bar 24 is shown bridged 
across adjacent edges of the annular flanges 
22. The bar 24 is clamped in place by 
means of a wing-nut fastener assembly 25 70 
having a resistance welded stud anchored in 
the interbag tube sheet regions. The bar 24 
applies positive hold down forces to re- 
inforce the engagement of the top shoulders 
20 T of the support structures against the 75 
upper beads 18 of the top fold regions of 
the bags. 

Modified embodiments of top removal sup- 
port structures are shown in Figures 5, 6 
and 7. In each of these embodiments, the 80 
top fold region of the bag is shown as hav- 
ing an expansion type clamping arrangement 
consisting of an upper fabric bead 18 1 en- 
casing an upper spring metal ring 18 R and 
a lower fabric bead 19 1 encasing a lower 85 
spring metal ring 19 R. The pairs of metal 
rings define a double bead configuration 
having a notch for receiving the tube sheet . 
edge in a direct fabric-to-metal seal relation- 
ship. The clamping arrangement can be W 
interchanged with the band type shown in 
Figure 2. 

In the embodiment of Figure 5, the sup- 
port structure 50 is fabricated in two sepa- 
rate pieces, a collar 51 and force fit sealed 95 
engagement within the top fold region and 
an annular top support flange 52. The 
collar has an annular top flange 51 F 
underlying the top support flange 52 and 
secured in assembled relation thereto and ™" 
to the venturi 15 by a set of rivets R. The 
main length of the collar telescopes over the 
cage and is spot-welded to the lengthwise 
cage rods 13 E similarly to the Figure 2 em- 
bodiment. The top flange 52 extends beyond 105 
the mounting hole in spaced relation over the 
upper fabric bead 18 and includes an in- 
tegrally depending outer skirt 52 S func- 
tioning as a shoulder means that directly 
contacts the tube sheet to transmit the weight 1 10 
of the cage and venturi to the top side of 
the tube sheet. In this form, direct fabric- 
to-metal seals are provided between the ex- 
terior of the top fold and the tube sheet 
edge and between the interior of the top 115 
fold and force fit collar. 

The embodiment of Figure 6 uses a one- 
piece support structure 60 having a collar 
portion 61 for force fit sealing with the 
top fold of the bag and a flange portion 60 F 120 
that extends beyond the mounting hole and 
includes a depending skirt 60 S that seats on 
the top of the tube sheet 10 to function as 
a shoulder means that directly contacts the 
tube sheet to transmit the cage loads. The 125 
collar 61 has an integral bottom flange 62 
that is butt-welded to the top cage ring 13 I 
and that is apertured to be connected to 
the flange 15 F of the venturi 15 by means 
of rivets R. 130 
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Figure 7 shows an arrangement similar 
to Figure 5, but wherein the support struc- 
ture 70 is of multiple pieces.. The collar 

71 may be identical to the collar 51 but the 
5 top flange consists of a set of radial arms 

72 each terminating in a depending leg 72 L 
that directly contacts the tube sheet 10. 

The over-all arrangement of each of the 
embodiments shown in 'Figures 8 to 11 is 
10 generally similar to that of Figure 5, but in 
Figures 8 to 11, the complete assembly is 
shown on the right hand side while only the 
support structure is shown on the left hand 
side. 

15 In addition, the clamping ring assembly 
16 as shown in Figures 8 to 11 is similar to 
that of Fig. 2 instead of that of Figure 5. 
Pivoted bails may be used on any of these 
embodiments. 

20 La the embodiment of Figure 8, the sup- 
port structure 80 is fabricated in separate 
pieces in that it includes the force fit cylin- 
drical collar 81 that includes an integral top 
flange 81 F for connection to the venturi 

25 flange 15 F and a set of four support springs 
82 that are spot- welded to the collar 81. 
Each of the springs has an outward tab 82 T 
at the top to function as a support shoulder 
engageable with the upper bead and an 

30 intermediate kink 82 S to function as a 
stabilizing shoulder engageable with the 
lower bead. The support springs 82 norm- 
ally flare outwardly from the collar as shown 
at the left but during force fit insertion 

35 can swing to substantially parallel position 
as shown at the right. The spring action 
of this arrangement accommodates filter 
fabrics of various gauge thicknesses, thus 
simplifying maintenance. 

40 The embodiment of Figure 9 is similar to 
that of Fig. 8, except that the support springs 
92 are in the form of integral fiangers struck 
out from the sidewall of the collar 91. In 
addition, the collar 91 is arranged so that 

45 it is fabricated by being rolled from strip 
stock. Thus, the sidewall has a diagonal 
slot 91 S in its finished form and the top 
flange is in the form of circularly spaced in- 
tegral tabs 91 T for connection to the 

50 venturi flange. 

Another embodiment utilizing support 
springs 102 in the form of integral fingers 
connected through reverse bend portions 
102 B to the lower edge of the collar 101 

55 is shown in Figure 10. 

Finally, in the embodiment of Figure 11, 
a one-piece support structure 110 is shown 
as including a collar 111 having an external 
cylindrical wall 111 E for force fit engage- 

60 ment in the clamping ring assembly 16 and 
an internal cylindrical wall 111 I for secure- 
ment to the cage. The internal wall 111 I 
also includes an integral top flange 111 F 
for connection to the venturi flange 15 F. The 

65 external wall 11 IE includes a top support 



flange 112 that overlies and seats upon the 
fabric covered upper bead when the collar 
section is force fit into place. 

It should be noted that the disclosed top 
removal support arrangements offer a num- 70 
ber of practical advantages including: rapid 
installation; uniform tight seal directly to 
the tube sheet; no tools required for initial 
installation or for servicing and mainten- 
ance; no bag clamps required; and easy 75 
clean-up and maintenance of the unit because 
of the flat tube sheet and because all opera- 
tions can be performed from the clean side. 

WHAT WE CLAIM IS:— 80 

1 . A dust collector that includes flat hori- 
zontal tube sheet means presenting a top 
surface having a plurality of plain mounting 
openings, and a separate vertically extend- 
ing bag assembly disposed in each mounting 85 
opening, each bag assembly including an 
elongate skeletal cage, an elongate bag hav- 
ing an open top end-sleeve portion to receive 
the cage therein, said end-sleeve portion hav- 
ing a top fold region, an air nozzle to fit 90 
within die top end of the cage, expansion 
type clamping means captively disposed with- 
in the top fold region of the end-sleeve por- 
tion to be detachably interlockable against 
vertical movement in its mounting opening 95 
for biasing the top fold region outwardly 
into direct sealing contact with the tube sheet 
means to provide a tube sheet seal, and a 
removable top support structure attached 
both to the cage and to the nozzle, said sup- 100 
port structure having shoulder means over- 
lying the clamping means and engaging at 
least one of said tube sheet means and the 
said clamping means to transmit cage loads 
downwardly into the tube sheet means and 105 
having collar means projecting into the end- 
sleeve portion in force fit sealing contact 
with the top fold region to reinforce sealing 
contact of the top fold region with the tube 
sheet. 110 

2. The dust collector as claimed in claim 
1 wherein the shoulder means of said top 
support structure is seated upon the top 
fold region. 

3. The dust collector as claimed in claim 115 
1 wherein each top support structure has 
upper and lower shoulder means located 
above and below the clamping means to pro- 
vide mechanical interlocks with said top fold 
region at spaced locations to fix each bag 120 
against vertical movement. 

4. The dust collector as claimed in claim 
1 wherein said top fold region has upper and 
lower circular beads defining a notch that 
receives the tube sheet edge in sealing and 125 
vertical interlocking relationship, said top 
support structure having its upper shoulder 
means seated upon the upper bead. 

5. The dust collector as claimed in claim 

4 wherein said top support structure also has 130 
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lower shoulder means to engage the lower 
bead simultaneously with the upper shoulder 
means engaging the upper bead to fix the 
bag assembly against vertical movement. 
5 6. The dust collector as claimed in claim 

1 wherein said top support structure has a 
flange portion extending outwardly in spaced 
relation above die top fold region and ter- 
minating in a depending portion functioning 

10 as said shoulder means and establishing di- 
rect contact with the top surface of said 
tube sheet 
7. The dust collector as claimed in claim 

2 wherein said top support structure has 
15 spring fingers extending vertically alongside 

the collar means to contact the top fold 
region in force fit relation, said spring fin- 



gers terminating in outwardly directed top 
tabs serving as the shoulder means that seat 
upon the top fold region. 20 

8. The dust collector as claimed in claim 
1 wherein the collar means is comprised of 
rolled strip stock having a diagonal side- 
wall slot 

9. A dust collector constructed and 25 
arranged substantially as hereinbefore des- 
cribed and as shown in the figures of the 
accompanying drawings. 

For the Applicants : 
F. J. CLEVELAND & COMPANY, 
Chartered Patent Agents, 
40 — 43 Chancery Lane, 
London WC2A 1JQ. 
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